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Environmental factors during development can influence phenotypic outcomes in animals. In this study, we investigated

how light exposure during development affects morphological traits in the nematode Pristionchus pacificus, which

exhibits mouth-form plasticity. We found that P. pacificus displays light avoidance behavior, particularly in response to

short-wavelength light. Through a forward genetic screen, we identified genes in the cGMP signaling pathway, including

guanylate cyclases and CNG channels, as essential for this response. Reporter analysis and neuron silencing experiments

revealed that amphid sensory neurons mediate light detection. Furthermore, we demonstrated that developmental light

exposure increases the proportion of the eurystomatous (wide-mouthed) form in adults. This shift was dependent on

known mouth-form regulators such as eud-1 and was also influenced by mutations in cGMP-related genes. Our findings

reveal that light acts as a developmental cue, affecting both sensory behavior and morphological differentiation in P,

pacificus, and highlight the broader role of light in shaping phenotypic outcomes beyond classical photoreception.
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Figure 1 P. pacificus shows mouth form dimorphism
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Figure 2 P. pacificus avoids short-wavelength light
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Figure 3 Strategy of a forward genetic screen
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Figure 4 cGMP pathway is involved in light avoidance
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Figure 5 A model of phototransduction pathway
in P. pacificus
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Figure 6 Developmental light exposure
increased the Eu form
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Figure 7 cGMP pathway regulates
mouth form dimorphism
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